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One figure and five tables Table 4 : Health professionals' perspectives in how they communicate with patients and their family members about their disease and their treatment. Table 5 : Health professionals' perspectives on their delivery of care to patients with liver cirrhosis and how supportive care can be improved across different specialities.
INTRODUCTION
Advanced liver cirrhosis is characterised by the development of clinical complications of portal hypertension or liver insufficiency (1) . It is a growing international public health problem due to increases in alcohol consumption, rates of obesity and viral hepatitis (2) (3) (4) (5) . It often affects people of working age (2, 6) and is the third most common cause of premature death in the United Kingdom (UK) (7) .
Most people dying from liver cirrhosis are not suitable for liver transplantation and of those in the United Kingdom who are suitable, 17% will die before a donor becomes available (10).
Living with cirrhosis may involve considerable symptom burden, and when liver failure ensues the prognosis is poor, often requiring repeated hospital admissions and multiple clinical interventions to deal with complex physical symptoms (11) . People experience both physical and psychosocial challenges (12, 13) and often have unmet needs in five key areas: informational/educational, practical, physical, patient care and support and psychological (13) . Moreover, there are difficulties with regards to accessing general health care in low and middle-incoming countries (defined using the World Bank definition) (8) , where high treatment costs are an additional stressor in people with cirrhosis (9) .
A supportive and palliative care approach could benefit people living with cirrhosis (14) .
'Supportive and palliative care' are two broad encompassing terms which overlap with each other. Supportive care may be defined as care which meets the physical, informational, social, spiritual and practical needs of a person with chronic disease at all stages of the patients illness from pre-diagnosis, diagnosis, treatment and follow-up (13, 15) . The WHO definition of palliative care is, interdisciplinary care to improve the quality of life of patients facing life threatening illness by addressing their physical, emotional and spiritual needs and 9 by supporting their families (16) . For the purposes of this review and to ensure consistency, the terms 'supportive and palliative care' will be used to incorporate these two related concepts together.
Initiating early supportive and palliative care can improve symptom control in people with cirrhosis (17, 18) . Supportive and palliative interventions should seek to improve communication and care coordination whilst encouraging discussions on unmet information needs and end of life preferences (19) . To achieve this, it is important to know what people with cirrhosis understand about the nature and prognosis of their disease, and to understand what unmet needs they may have as a result. As delivery of supportive and palliative care requires a multidisciplinary approach, it is key to explore how health professionals from different specialities feel they can work together to provide this care. Notably, whilst liver professionals acknowledge they have a role to play in this aspect of care (20, 21) , it is important to understand how liver health professionals communicate with their patients and family members about the disease and its treatment.
Our review aims to systematically and critically reviewed the literature on supportive and To identify articles for questions 1 and 2, the following search terms were used: The inclusion criteria were research studies:
1) Reporting on the perspectives of patients or health professionals on liver cirrhosis or the provision of palliative care in cirrhosis.
2) Including adults (aged 18 years and above) with cirrhosis.
Articles in languages other than English were considered if the English translation of the abstract met the above inclusion criteria.
Study selection and data extraction
GR and KP independently assessed the citations against the inclusion criteria. For citations where there was a disagreement in eligibility, further assessment was conducted independently by JL and SD. A final consensus of eligible articles was obtained as part of a group discussion between GR, KP and JL. GR and KP read through the full text articles of all eligible articles and independently extracted the following data from the included studies where available: title, author(s), country of study, year of publication, study design, study setting; study population and participant demographics and baseline characteristics; themes/outcomes explored; key findings. GR and KP compared data extraction to obtain consensus. Any disagreements were resolved by JL. Final consensus for data extraction was obtained as part of group discussions between GR, KP and JL. As a final check, SD went through all citations and numbers to ensure accuracy.
Critical appraisal, analysis and presentation
Both qualitative and quantitative study quality was assessed independently by three members of the team (GR, KP, JL) using methodological quality criteria outlined in the Mixed Methods Appraisal Tool (MMAT) (22) . This tool was selected because it was designed to be used in projects such as this that involve different study designs. The criteria used to assess methodical quality for each study is displayed in Supplementary Table 1 . Using the tool after independent assessment, the three researchers mutually agreed a final quality scoring. In cases where disagreements existed, an experienced systematic reviewer (BC) reviewed the study to give a final assessment on its quality.
For qualitative studies, the key findings were summarised to reflect the different research questions. Quantitative accounts were analysed narratively. Key findings from each eligible study specifically answering any of the three research questions were extracted and imported into the relevant 
RESULTS
The search strategy generated 1448 unique citations of which 19 articles met the inclusion criteria ( Figure 1 ). There were 11 qualitative and eight quantitative studies. One study described itself as a mixed methods study, but used only a qualitative method in collecting the relevant patients and health professional data for this review. Most studies originated either from the United States (US) (6/19) or the United Kingdom (UK) (5/19). The remaining studies originated from the following countries: Denmark (2), Sweden (1), Switzerland (1)
Germany (1), Australia (1), Iran (1) and Brazil (1).
Patient perspectives were described in 13 articles, three explored family members' perspectives and 8 examined health professionals' perspectives. Three studies presented data derived from both patients and health professionals, and one study presented data from both patients and family members.
Of the 11 qualitative articles, semi-structured interviews were used to collect the data in all studies except one where semi-structured interviews and focus groups were used. Most studies (7/11) used a qualitative descriptive approach in the analysis of their data. The remaining studies used the following analytical approaches: phenomenology/interpretative 13 phenomenological approach (3) and grounded theory (1).
Of the eight quantitative studies, most used cross-sectional survey methods (7/8) in collecting their data. Using the MMAT classification, all were identified as quantitative descriptive prevalence studies without a comparison group.
Quality assessment
The MMAT quality assessment of the studies is shown in Table 1 . The quality of the qualitative studies varied. In several studies, the selection of appropriate sources to address the research question were either not stated or were unclear. Most studies described the samples well, had good thematic description and robust analysis plans, and appropriately considered how the findings related to the context. In sampling their participants, five studies stated that they used purposive sampling, whilst two used convenience sampling. Of the four which did not state their sampling method, closer inspection of their recruitment procedure suggested that they used a convenience sample. Most studies did not include any appropriate consideration about how their findings related to researchers' bias. The discussion section of some of the studies were rather limited. In the quantitative studies a variance in quality was also identified. Most studies had a good sample strategy, the samples were representative of the population under study, and appropriate measurements were used. Five of the 8 studies had a response rate below 60%.
Study participants
Qualitative studies had a total sample of 78 patients with median sample size of 11 (range 6- The total sample size of health professionals for the qualitative studies was 88 with a median sample size of 22 (range [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] and for quantitative studies, the total sample size 645 participants, with a median sample of 77 (range 54-514). Nine studies (see Tables 4 and 5) included health professionals across a range of clinical specialties: these were mainly physicians and nurses from general practice, hepatology or specialist palliative care. Four studies provided details of level of clinical experience (3/4) and/or frequency with which clinicians treated patients with cirrhosis (2/4).
Principal Findings
Perspectives of people with cirrhosis (Table 2 ) and their family members (Table 3 )
Understanding of disease and its associated treatments
Five qualitative (25) (26) (27) (28) (29) and two quantitative studies (30, 31) contributed to the theme of understanding of disease and its associated treatments. Some people with cirrhosis had accepted that their disease would lead to a shorter life expectancy (27) , although evidence about what they understood about their illness was mixed. One study showed that patients could correctly answer questions concerning knowledge about, and treatments of, their disease. Most indicated that people lacked understanding of their disease or its prognosis;
were unaware that their symptoms were related to their cirrhosis (25) (26) (27) 31) ; how their liver disease would progress (25) ; or why certain patients needed to be screened for hepatocellular carcinoma (31) . Many patients did not consider their disease to be palliative in nature (28) .
Although patients understood that they may need to undergo complex procedures such as paracentesis (28), they were still unclear about the implications of many aspects of their care (28, 29) .
Communication with health professionals
Six qualitative (25, 27-29, 32, 33) and two quantitative studies (34, 35) contributed to the theme of communication with health professionals. Although patients with cirrhosis were twice as likely to talk to their doctors about liver disease than those not diagnosed with cirrhosis (34), they were not satisfied with the quality of information provided by their health professionals. Patients felt that the explanations were too medicalised, and that more time was needed during their medical consultation for more effective information exchange (25) .
Patients with alcohol related cirrhosis wanted to communicate with their professionals about strategies to combat craving for alcohol as part of an attempt to maintain control of their lives (29) . Family members reported that hepatologists found it easier to understand their situation and preferred to take their relatives to see these professionals, but reported difficulties in discussing issues related to overt hepatic encephalopathy (33) .
Patients and their family members often felt stigmatized in their communications and interactions with health professionals (33), due to a perception that liver disease is associated with substance misuse (27, 28, 32, 35) , particularly among those professionals who had limited experience of working with patients with cirrhosis (27, 35) . Younger patients and those with Hepatitis C felt socially isolated (32) , with increased anxiety and depression (35).
Patients' perceived needs:
Four qualitative (9, 27, 28, 32) and three quantitative studies (30, 35, 36) contributed to the theme of patients' perceived needs. Patients wanted to have better information about their cirrhosis and different aspects of care such as the admission process, the option of homebased care (9, 27) and about how to manage their symptoms (36) . They also wanted information on a range of psychological and practical needs, such as stopping alcohol and substance misuse, developing cancer, losing the ability to do daily tasks, and fears about dying, the unknown and what the future holds (36) . Some patients raised issues about the practical difficulties of living with semi-permanent abdominal drains (28) . Many patients felt that their pain was undertreated (35).
Having clearer information about their next appointments and a better understanding of their disease may enable patients to plan their life better (27) , encourage them to continue with their treatment (9) or reduce their level of anxiety (9) . Relatives felt that better information would increase their ability to detect hepatic encephalopathy, which in turn would both reduce their own anxiety and give them greater control (32) . These findings suggest that improving health professional -patient communication with the aim of increasing patient understanding of their disease, its treatments and its consequences, may improve patient and family carer outcomes. However, having improved knowledge about their disease or their medication may not improve a person's adherence to their medication regimen (30) .
Health professionals' perspectives

Communication with patients with cirrhosis and family members about their disease and their treatment (Table 4)
Three qualitative (11, 25, 37) and three quantitative studies (20, 36, 38) contributed to the theme of health professionals' perspectives of their communication with patients and families about liver disease and its treatments. Health professionals were aware that both patients and family members had little understanding about their liver disease or its severity (11, 20) which if addressed, would greatly benefit patients (36). General Practitioners believed that patients with cirrhosis wanted to discuss hepatocellular carcinoma (HCC) screening, but many had difficulty in discussing this topic with them (38) . There was recognition amongst health professionals, particularly General Practitioners (GP) that hepatologists, as the 'liver experts', were responsible for conversations about prognosis, disease progression and treatments (25, 37) . However, liver clinicians lacked both confidence and skills to have these conversations, only addressing these issues near the ends of patients' lives (11, 25) . The two main reasons identified were the unpredictable nature of liver disease, (which made it difficult to identify the point of deterioration and so allowed health care professionals to avoid discussing the topic) (11) and the negative perceptions that patients and family members had about palliative care (11) .
Delivery of care and treatment to people with cirrhosis (Table 5)
Three qualitative (11, 37, 39) and three quantitative studies (20, 36, 40) contributed to the theme of health professionals' perspectives on delivery of care and treatment to people with cirrhosis. They identified that health professionals irrespective of speciality recognised that they provided suboptimal care for people with cirrhosis (20) . Although gastroenterologists recognised both the importance and relevance of following guidelines for everyday practice, including the provision of dietary counselling by professional dieticians (40) , liver clinicians generally did not address quality of life issues or palliative care options with patients or their family members, unless specifically raised by these groups (11) . At the same time, liver clinicians recognised that poor disease and symptom management, and a lack of adequate information were considered major issues for patients (36) , together with fears about losing functional ability, thoughts about dying, and uncertainty about their future (36) .
Studies identified the delineation in the roles performed by primary care and liver specialists in caring for people with cirrhosis. Primary care providers, such as GPs, perceived that they lacked both the expertise and experience of caring for people with cirrhosis (37) and felt it more appropriate for these patients to be managed by liver specialists (20, 37) . They saw liver clinicians as the experts in making major decisions about cirrhosis management (39) , especially in managing end of life complications such as hepatic encephalopathy (37) . GPs saw their role as care co-ordinators, providing their patients with advocacy, education and preventative advice, as well as setting expectations about the disease course and acting as gatekeepers to specialty liver services (39) . They also found it difficult to care for this group of people, citing issues such as comorbid mental illness and/or substance misuse, perceived low motivation and poor adherence to treatment which acted as barriers to providing good quality care (37, 39) .
How health professionals from different specialities can work together to improve supportive and palliative care (Table 5).
Two qualitative (11, 37) and one quantitative studies (20) contributed to this theme. Most
GPs, liver and palliative care health professionals believed palliative care had a role in caring for people with cirrhosis, but recognised that the provision of palliative care to this group needed to be improved. All these professionals recognised that there was a lack of coordinated care for people with cirrhosis which was attributed to the different care approaches taken by the different specialities. For liver clinicians, factors such as the unpredictable trajectory of liver disease, management of patient treatment expectations, clinician/patient perceptions of the palliative care role, poor continuity of care and perceived lack of skill and confidence were identified as reasons for not referring to palliative care (11).
Conversely, GPs felt that liver specialists were more focused on pursuing active treatment, which made it more difficult for them to discuss prognosis with their patients (37) .
Each medical speciality differed in their opinions about how supportive and palliative care
for people with cirrhosis could be improved. Both liver and palliative care clinicians felt that the integration of palliative care with liver services and multidisciplinary team working would enhance patient care (11) . Palliative care clinicians also felt that it was important to prioritise improved liaison between secondary and primary care (20) . All these professionals wanted to increase community provision of supportive and palliative care and to have a collaborative approach earlier in the illness trajectory (20) . In adopting this approach, many
GPs felt that they could manage their patients in the community (20) .
Liver and palliative care clinicians, and GPs each had their own specific training needs in caring for people with cirrhosis at the end of life (20) . For palliative care and GPs, more 20 understanding was needed about the unpredictable trajectory of cirrhosis and the impact of impaired liver function on medication metabolism. Liver health professionals needed improved awareness of supportive care available to them and when to refer to palliative care whilst GPs need improved knowledge about how palliative care can provide support in the community (20, 37) . 
Discussion
Strengths and Limitations of the review
This review is the first to critically examine studies exploring the experiences of people with cirrhosis and their family members, and the health professionals who provide care for them.
In this review, nearly all the included studies were published after 2013, indicating that this is a relatively recent area of interest. Using the MMAT scoring rating, most studies were of fair to good quality (scoring between 50-75%).  Most HP felt that patients would benefit from alcohol/drug abstinence support (94%), a dedicated care co-ordinator to address frequent hospital visits and admissions (93%), and from palliative care and end-of-life planning (91%).  Most felt support services should be free and easily accessible by patients and their families.
Hepatic encephalopathy (HE), General Practitioner (GP), Primary care providers (PCP), specialist palliative care (SPC), Health professionals (HP) Purposive.
To understand how health professionals experience the needs and priorities of patients with cirrhosis  GPs lacked expertise and confidence to discuss prognosis and disease progression, and felt it should be done by liver specialists.  Liver specialists addressed end of life issues with patients at the terminal phase, when these conversations could be difficult to conduct.  Common patient concerns were symptom management (34%), emotional issues (28%), disease management (20%) and stopping alcohol/substance abuse (12%).  The most prioritised concerns were: developing cancer (79%), losing ability to do daily tasks (76%), fear of dying (64%) and fear of the unknown (64%).
